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TYPES SN54HC181, SN54HCB81
SN74HC181, SN74HCB81
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description

$30IA30 SONWOH N

signal designations.

If high speed is not of importance, a ripple-carry input (Cpp) and a ripple-carry output (Cp, +4) are available.
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word
lengths can be performed without external circuitry.

The ‘HC181 and ‘HC881 will accommodate active-high or active-low data if the pin designations are
interpreted as follows:

PIN NUMBER 21 1123122121)20(19/18]9|10[11]13][7 ] 16 |15]17
Active-low data (Table I} Ao|Bo[A1]B1[A2|B2]A3| B3 |Fo| F1]| B2 | Fa ChlChia| PG
Active-high data (Table I AO[BOJAt)Bt|A2|B2]|A3]B3[FO| F1]F2| F3|CqlCnsal X | ¥

Subtraction is accomplished by 1's complement addition where the 1’s complement of the subtrahend
is generated internally. The resultant outputis A-B-1, which requires an end-around or forced carry to
provide A —B.

The ‘HC181 and ‘HC881 can also be utilized as a comparator. The A =B output is internaily decoded from
the function outputs (FQ, F1, F2, F3) so that when two words of equal magnitude are applied at the A
and B inputs, it will assume a high level to indicate equality (A =B). The ALU must be in the subtract mode
with Ch=H when performing this comparison. The A=B output is open-drain $o that it can be wire-AND
connected to give a comparison for more than four bits. The carry output (Cpy 4+ 4) can also be used to
supply relative magnitude information. Again, the ALU must be placed in the subtract mode by piacing
the function select inputs $3, S2, S1,80atlL, H,H,L, respectively.

INPUT C OUTPUT C. ACTIVE-LOW DATA | ACTIVE-HIGH DATA
" nte (FIGURE 1) {FIGURE 2
H H A=B AzB
H L A<B A>SB
L H A>B A<B
L L A<8 A=>B

These circuits have been designed to not only incorporate all of the designer’s requirements for arithmetic
operations, but also to provide 16 possible functions of two Booclean variables without the use of external
circuitry. These logic functions are selected by use of the four function-select inputs (SO, S1, S2, S3)
with the mode-control input (M) at a high level to disable the internal carry. The 16 logic functions are
detailed in Tables | and i and include Exclusive-OR, NAND, AND, NOR, and OR functions.

The ‘HC881 has the same pinout and same functionality as the ‘HC181 except for the P, G, and Ch+4
outputs when the device is in the logic mode (M =H).
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TYPES SN54HC181, SN54HC881
SN74HC181, SN74HC881
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

In the logic mode the ‘HC881 provides the user with a status check on the input words, A and B, and

the output word F. While in the logic mode the P, G, and Cp, + 4 outputs supply status information based
upon the following logical combinations:

f_=F0+F1+F2+F3
G=H
Ch+4 = PCn

FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL
§0=S3=H, $1=82=L, and M=H

OUTPUTS

Cn DATA INPUTS 3 P Coia
H | A0-B0 A1-B1 A2=B2 A3=8B3|H L H
L | Ao=Bo Ai1=B1 A2-82 A3=B3|H L L
x | Ao=Bo X X X H H L
X X A1+£B1 X X H H L
X X X A2+B2 X H H L
X X X X A3£B3 |H H L

FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH
$0=81=83=L, $2=H, and M=H

OUTPUTS
Cn DATA INPUTS T F c.
n | AoorB0=L AlorBi=L A20rB2=L A30rB3=L | H L H
L | RoorBo=L A1orB1=L R20rB2=t A30rB3=L | H L L
X | A0=BO=H X X X H H L
X X A1=B1=H X X H H L
X X X A2=B2=H X H H L
X X X X A3=B3=H H H L

The combination of signals on the S3 through SO control lines determine the operation performed on the
data words to generate the output bits Fi. By monitoring the P and Cn, + 4 outputs, the user can determine
if all pairs of input bits are equal (see table above) or if any pair of inputs are both high (see table above).
The ‘HC881 has the unique feature of providing an A = B status while the Exclusive-OR { @ ) function
is being utilized. When the control inputs (S3, §2, S1, S0) equal H, L, L, H; a status check is generated
to determine whether all pairs (Ai, Bi) are equal in the following manner: P = (AO @ BO) + (A1 (B B1)
+ (A2 D B2) + {A3 (® B3). This unique bit-by-bit comparison of the data words, which is available
on the totem-pole P output, is particularly useful when cascading ‘HC881's. As the A = B condition is
sensed in the first stage, the signal is propagated through the same ports used for carry generation in the
arithmetic mode (P and G). Thus the A = B status is transmitted to the second stage more quickly without
the need for external muiltiplexing logic. The A = B open-drain output allows the user to check the validity
of the bit-by-bit result by comparing the two signals for parity.

if the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the control
lines (S3, $2, S1, SO) to L, H, L, L. The data pairs will then be ANDed together and the resuits ORed in

the following manner: P = AOBO +A1B1+A2B2 +A383.

53|S2{S1[SO[M]|P = FO+F1+F2+F3
L|H|L[L|H]|A0oBo+A1B1 +A2B2 +A3B3
LIt H|H[A0 ® BO)+(A1 @ BUI+(A2 @ B2)+(A3 () B3)

The SN54HC181 and SN54HC881 are characterized for operation over the full military temperature range
of —56°C to 125°C. The SN74HC181 and SN74HC881 are characterized for operation from —40°C
to 85°C.
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TYPES SN54HC181, SN54HC881
SN74HC181, SN74HC881
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

signal designations

In both Figures t and 2, the polarity indicators { b ) indicate that the associated input or output is active-
low with respect to the function shown inside the symbol and the symbols are the same in both figures.
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data,
and are for use with the logic functions and arithmetic operations shown in Table |. The signal designations
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active-

high data given in Table Il. The ‘HC181 and ‘HC881 together with the

with the signal designation of either Figure 1 or Figure 2.

‘HC182 and 'HC882 can be used

"HC181 ‘HC181
‘HCB81 “HC881
ALU ALU
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TYPES SN54HC181, SN54HC881
SN74HC181, SN74HC881
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

TABLE |
ACTIVE-LOW DATA
SELECTION M=H M = L; ARITHMETIC OPERATIONS
LOGIC Ch=1L Ch=H
$3 52 s1 S0 FUNCTIONS {no carry) {with carry)
L L L L |F=A F = AMINUS 1 F=A
L L L H|F=AB F = AB MINUS 1 F = AB
L L H L |F=A+8B F = AB MINUS 1 F=AB
L L H H|F=1 F = MINUS 1 {2's COMP) F = ZERO
L H L L |F=A+8B F=APLUS (A +B) F = APLUS (A + B) PLUS 1
L H L H|F=8 F = ABPLUS (A + B) F = AB PLUS (A + B) PLUS 1
L HH L|F=A®B F = A MINUS B MINUS 1 F = AMINUS B
L H H H|F=A+B|F=aA+8 F = (A + B) PLUS 1
H L L L |F=AB F = APLUS (A + B) F = APLUS (A + B) PLUS 1
H L L HIF=A®B F = APLUSB F = APLUSBPLUS 1
H L H L |F=8 F = ABPLUS (A + B) F = ABPLUS (A + B)PLUS 1
H L H HiF=A+B F=(A+8 F = (A + B PLUS 1
H H L L |F=0 F = APLUS A® F = A PLUS A PLUS 1
H H L H|F=AB F = AB PLUS A F = ABPLUS A PLUS 1
H H H L |F=AB F = AB PLUS A F = AB PLUS A PLUS 1
H H H HJ]F=A F=A F=APLUS1
TABLE it
SELECTION ACTIVE-HIGH DATA
M=H M = L; ARITHMETIC OPERATIONS
$3 $2 S1 SO LOGIC Cn=H Cn=t
FUNCTIONS (no carry) {with carry}
L L L L |F=R& F=A F=APLUS 1
L L L H|F=A+8B F=A+B F={A+ B PLUSI
L L H L |F=7A8B F=A+8 F = (A + B)PLUS 1
L L H HJ|F=0 F = MINUS 1 (2's COMP) F = ZERO
L H L L |F=AB F = A PLUS AB F = A PLUS AB PLUS 1
L H L H|F=8B F = (A + B) PLUS AB F = (A + B) PLUS AB PLUS 1
L HH L{F=A®SB F = A MINUS B MINUS 1 F = AMINUS B
L H H H|F=AaAB F = AB MINUS 1 F=AB
H L L L|F=A+8B F = A PLUS AB F = A PLUS AB PLUS 1
H L L H|F=A®SB F=APLUSB F = A PLUS B PLUS 1
H L H L|F=8 F = (A + B) PLUS AB F = (A + B) PLUS AB PLUS 1
H L H H|F=AB £ = AB MINUS 1 F = AB
H H L L |F=1 F = APLUS A® F = APLUS A PLUS 1
H H L H|F=A+B F = (A + B) PLUS A A = (A + B) PLUS A PLUS 1
H H H L |[F=A+8 F =(A + B)PLUS A F = (A + B) PLUS A PLUS 1
H H H H|[F=A F = AMINUS 1 F=A

*Each bit is shifted to the next more significant position.
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